Photosensitiser-loaded biodegradable polymeric micelles: preparation, characterisation and in vitro PDT efficacy.
The application of photosensitisers (PSs) in photodynamic therapy (PDT) is often hampered by their hydrophobicity, as this complicates their formulation and results in an unfavourable biodistribution. Consequently, there is an urgent need for novel delivery vehicles for PSs. In this paper, the loading and stability of thermosensitive mPEG-b-p(HPMAm-Lac2) micelles with a hydrophobic solketal-substituted phthalocyanine (Si(sol)2Pc) photosensitiser were studied. It was shown that the Si(sol)2Pc could be loaded efficiently in the micelles (diameter 75 nm) up to a concentration of approximately 2 mg/mL. UV/Vis and fluorescence spectroscopy showed that at low concentrations (< or =0.05 microM, 0.45 mg/mL polymer), the PS was molecularly dissolved in the micellar core, whereas it was present in an aggregated form at higher concentrations. In B16F10 and 14C cells, the photocytotoxicity of Si(sol)2Pc-loaded micelles (PS<0.05 microM) was similar to free PS, i.e. IC(50) of 3.0+/-0.2 nM (10% serum). The cellular uptake of high-loaded micelles (10 microM Si(sol)2Pc) was low and independent of the serum concentration. The nanoaggregates of Si(sol)2Pc loaded in the micellar core were only released upon hydrolysis-induced micellar dissociation, which was observed after 5.5 h at pH 8.7 at 37 degrees C. The stability of the high-loaded micellar Si(sol)2Pc formulation also in the presence of serum, the controlled release of the PS upon micellar disintegration and the high photodynamic activity of Si(sol)2Pc make these micelles interesting for future in vivo studies.